Enhanced sensitivity to apoptosis in Ras-transformed thyroid cells.
Ras mutations occur at high frequency in thyroid cancer. In vitro, the effects of Ras in thyroid cells are pleiotropic in that expression of activated Ras has been reported to stimulate proliferation and apoptosis. An understanding of the factors that contribute to the survival versus demise of Ras-transformed cells is essential to our understanding of the contribution of Ras to thyroid neoplasia and other cancers. Constitutive expression of oncogenic H-Ras sensitized Wistar rat thyroid (WRT) cells to apoptosis stimulated by multiple insults. When deprived of matrix attachment, Ras-transformed cells perished by apoptotic cell death at a high frequency. In contrast, parental cells were more resistant to suspension-induced cell death. Ras effects on anchorage-independent cell death were reproduced by a mutant protein that signals selectively to Raf-1, but not by mutant Ras that preferentially binds to RalGDS. Expression of a Ras mutant that selectively activates PI3K resulted in substantial protection from detachment-induced cell death. MAPK activity was increased in adherent Ras12V- and Ras12V35S-expressing cells, but abolished upon detachment. Interestingly, impaired MAPK activity was sufficient to stimulate apoptosis in adherent Ras-transformed cells, but not in parental cells. Treatment with a PI3K inhibitor also stimulated apoptosis selectively in Ras-transformed cells. These results demonstrate that constitutive expression of activated Ras elicits differential effects on the survival of thyroid cells. Moreover, Ras expression results in a greater dependence of thyroid cells on MAPK and PI3K activity for their survival.